in the education and employment of underserved populations (Morino, 2001) . There needs to be increased focus on the needs of people as learners-finding out why, when, what, and how people prefer to learn, discovering new learning methods, and identifying the basic skills that people need to learn better (Clark, 2003; Longworth, 1999) . The purpose of this study was to explore how residents of an underserved community want to integrate and use technology in their everyday lives. The term underserved is used to describe those persons who lack adequate access to resources, in this case technology, because of their geographic location, income level, education level, race, ethnicity, or physical capability. In this study, instructional technology is defined as the use of technology, such as computers, audiovisual equipment, and multimedia, as tools to enhance and optimize the teaching and learning environment (International Technology Education Association, 2003) .
Because access to technology as well as the ability to use it effectively are becoming required competencies in our information-rich society (Goslee, 1998; Servon & Nelson, 2001) , many feel that the gap between those who have access, those who can effectively use technology, and those who do not may lead to larger gaps in educational and employment opportunities (Blakely, Hadi, & Johnson, 1995; Servon & Nelson, 2001 ). Because underserved communities may not typically have access to or be involved in the selection and implementation of technologies, their needs, wants, and interests may be ignored or viewed as being similar to the general population. Underserved populations may have specific needs and reasons for using technology; it is important that they are able to provide input into the process of selecting and implementing technologies that will benefit their communities. "Low-income people should decide for themselves how these tools can best serve their interests" (Goslee, 1998, p. 21) .
In an effort to address the inequities in access and to give residents the opportunity to participate in the selection and use, many communities have worked to acquire technologies in nonformal learning environments (Servon & Nelson, 2001) . Nonformal learning environments refer to settings outside of the traditional school context where learning occurs; such as after-school programs and community technology centers. McLaughlin (2000) presented evidence that nonformal learning programs can benefit a child's academic achievement. According to McLaughlin's report, youth participating in out-of-school programs are 26% more likely to report receiving recognition for good grades, 20% more likely to rate their chances of graduating from high school as well as going to college as very high, and more likely to report feeling good about themselves and having higher levels of self-efficacy. Because nonformal learning environments are not constrained by the structure and policies of traditional schools, they allow participants to see the relevance of their learning efforts based on things that are important to them, which can be referred to as self-directed. Self-directed learning emphasizes autonomy, personal motivation, personalization, self-discipline, and critical reflection and may also help learners become more focused, directed, and successful (Ausburn, 2002) . The goal of this exploratory research study was to use the selfdirected learning framework in a nonformal learning environment to determine how an underserved community would use technology. The primary focus was on the needs of the residents as learners, looking at why, when, what, and how community residents wanted to involve technology in their learning and living. The research questions used to guide this exploratory research were
Research Question 1: Based on the daily process of life in the community, what are its needs, and can technology be used to meet them? Research Question 2: What are the necessary factors surrounding the emergence of a self-directed learning community? Research Question 3: What essential factors of instructional technology were identified by the residents of the community?
STUDY SETTING
The study took place in an affordable housing community in the Washington, D.C., metropolitan area. The community consisted of 3,910 households of which 80% were rental units. The community was linguistically and culturally diverse. Approximately half of the community residents spoke a language other than English in the home. The ethnic composition of the community was African American 29%, Asian 25%, African 18%, Caucasian 14%, and Latino 14%. Most of the residents were blue-collar or unskilled laborers and earned low to moderate incomes. Of the school-age children in the neighborhood, 78% qualified for the free or reduced lunch program. Furthermore, 27% of the residents older than the age of 25 did not have a high school diploma.
The community technology center (subsequently referred to as the center) examined in this study was located on-site and had as its mission to respond to the needs of residents by providing quality, culturally sensitive educational opportunities, social services, and access to community resources that encourage greater economic, social, and community participation.
The center was staffed with one full-time employee, who served as the director, and one part-time employee, who served as the youth services coordinator. Volunteers fulfilled other staff functions to support the center's mission and programs. Programs included adult basic education, graduation equivalency diploma preparation, English for speakers of other languages classes, computer classes, after-school tutoring, learning enrichment programs, a reading program, and teen leadership training. The center had 20 Pentium III computers with high-speed Internet connectivity and educational software.
PARTICIPANTS
Participants of this study included both current and potential center users. Current users included community residents who were involved in programs and activities sponsored at the center. A potential center user was a community resident who was not participating in activities held at the center. Because we did not ask participants to give us their age, we grouped them into the categories senior citizen, adult, high school, middle school, and elementary school. Most of the youth participants at the center were involved in the after-school program, whereas the majority of adult participants at the center were enrolled in classes.
METHOD
According to Strauss and Corbin (1990) , the grounded theory approach is a qualitative research method that uses a set of procedures to inductively develop a theory about a phenomenon. The four important characteristics of grounded theory are fit, understanding, generality, and control. Fit refers to the fact that the theory must fit the data if it is to be useful; the theory must correspond closely to the real-world data. The second characteristic, understanding, means that the theory should be clearly stated and readily understandable to researchers and nonresearchers alike. Generality means that the scope of the theory should not be so specific that it applies only to a small set of people in a specific situation. Last, the theory should provide control regarding the action of the phenomenon.
DATA
There were a total of eight investigators, which included seven graduate students and myself. The investigators were participant observers in an affordable housing community in the Washington, D.C., metropolitan area by serving as volunteers at the community technology center. At least two investigators at a time were present at the center an average of 2 days a week for 3 months. While working as volunteers, investigators observed the community members and made note of their interactions with and regarding technology. At the conclusion of their volunteer shifts, investigators documented their observations in field notes. The field notes were kept confidential and anonymous.
PROCEDURE
Data were collected through observations while investigators served as volunteers in the community technology center. The following data collection strategies were used: interviews, direct observations, and examination of extant data. Most of the observations were of the current users in the center. By volunteering at the center, investigators were able to unobtrusively observe youth programs, open access hours, and adult education classes. Although questions were asked to provide data for the field notes, interactions with participants were not predetermined but instead dependent on the people and the situation. The field notes included demographic information such as gender, ethnic background, and age group. The following questions were used to help focus the scope of the investigators' observations:
• How is technology currently used?
• How can technology be used to foster and support capacity building while providing learning opportunities? • What are the everyday needs in the community and how can technology meet those needs? • Describe the everyday life of people in the neighborhood.
• What are some of the challenges facing the residents of the neighborhood? • What would you suggest as a way to help meet the challenges in the neighborhood? • What is your general impression of the neighborhood? The residents' impression? • Is there a core group of active residents? Describe the group and how it functions.
• Have you been to the center? What is your impression?
• Have you heard residents talk about the center? What are their impressions? • Have you suggested using technology to the community residents?
How? For what purpose?
ANALYSIS
All field notes were examined manually for commonalities and trends. In this examination, emphasis was placed on the recurrence of similar observations. A recurrence was defined as either appearing in more than one data item of different researchers for the same instance or the reappearance of data items for the same researcher on many instances. Similarities between observations were recognized as reinforcement of the accuracy of the data. The trends, needs, and factors identified in the data were analyzed to answer the research questions of this study. On completion of the manual data analysis, additional analysis was conducted using Nvivo qualitative analysis software. This allowed the researcher to not only iden-tify trends but also organize the data into categories that were useful in developing a full description of the phenomenon under investigation.
RESULTS
There were 44 documents (or field notes) that yielded 60 nodes or discrete concepts that were identified in 211 passages of text in the field notes. The field notes were analyzed in an effort to answer the following research questions.
RESEARCH QUESTION 1
Research Question 1 asked, Based on the daily process of life in the community, what are its needs, and can technology be used to meet them? The needs of the community were organized into three subthemes: primary adult needs, secondary adult needs, and youth needs.
Primary adult needs.
Of the coded passages, 16% focused on community needs, which included information and resources. The primary needs of the community, as defined by the adults, included housing, health care, and child care. A Latina resident suggested that because of language barriers and the lack of knowledge and confidence about the social service "system," many residents were unaware of the availability as well as their eligibility to obtain resources that could help meet their primary needs. In addition, becoming more aware of resources, residents suggested that resources needed to be more accessible. A Latina resident remarked that "the community needs resources that are located in one central location . . . currently, the services are not reaching down to the community level." This sentiment is supported by the work of Lazarus and Mora (2000) , whose findings state that adults in underserved communities want practical information focusing on the local community, information based on a basic literacy level, content for nonEnglish speakers, and cultural information. Technology can be used to meet the needs of the community through the use of online tools.
For example, technology may provide access to information and resources through localized community information, online information written in one's native language, Web sites, and portals. The key to accessing information online is that it needs to be organized and structured so that users can easily locate desired information. The ability to communicate is a community need that may also be met through the use of technology. Synchronous and asynchronous communication tools are common among Web sites, portals, and online environments. Access to these tools gives users the opportunity to communicate across geographical boundaries.
Secondary adult needs. The secondary needs identified by adults in the community included financial assistance, education, and creating a sense of unity. Residents identified a need to learn more about finances so that they could eliminate debt, manage their money more effectively, and become entrepreneurs. In addition to finances, participants identified education as a need. Education focused primarily on the acquisition of technology and language skills, which were seen as ways of improving employment options. Many residents were enrolled in English and computer classes. Establishing a sense of community unity was also a need identified by the participants. An African American woman recounted how they used to have a community-wide Christmas tree decorating activity that created a "closeness in the community" by bringing together people from different neighborhoods that could get to know one another. In addition to community unity, having a "safe" place for the teens to gather was identified as a need. Some of the African American and Latino parents mentioned that they had noticed gangs becoming more prevalent in the community. Because of this, residents thought it was important to find a place where teens could go. Both African American and Latino parents stated that many children in the community, regardless of race, are highly likely to become involved in a gang. The only place for the teens in the community is [the center]. This is the only center with a program for teens. Otherwise, they are out on the street.
Youth needs. The needs of school-age participants in the community focused on recreation, technology, social issues, and interaction with their peers. Recreation needs included the desire to participate in activities such as dancing, board and video games, music, art, and cooking. Having access to technology was mentioned by many of the school-aged participants, with many of them not owning their own computer. The school-aged participants' interest in technology included creating Web sites, using computer programs, and searching the Internet. Teen participants were especially interested in having what they referred to as "free" or "straight" talk about social issues such as sex education, how to deal with bullies, and family life. Last, interaction with their peers was identified as a need of young people in the community. The center was seen as a place to gather and talk with friends. An investigator recalled the following interaction between two young Latinas:
They chattered as good friends. There was a little bit of competitiveness as they compared notes about how well they did in school that day. Apparently, one does better than the other in school. The topic of being "cool" came up. One girl believes that "cool" kids are the ones who don't study and aren't afraid to talk back to the teachers. She doesn't think she's cool.
In addition to face-to-face interaction, many youth participants used e-mail and instant messaging to interact with friends nearby and far away.
RESEARCH QUESTION 2
Research Question 2 asked, What are the necessary factors surrounding the emergence of a self-directed learning community? Analysis of the field notes yielded three major themes related to the emergence of a self-directed learning community. Those themes were (a) information, (b) communication, and (c) education.
Information. Of the coded passages in the field notes, 10% revealed subthemes related to obtaining access to information and resources that included the creation and storage of information and resources. Access to information and resources primarily focused on the use of information to solve problems or make decisions. For example, a Latina wanted access to online information related to the price of a television because she was considering purchasing one and wanted to compare prices. In addition, participants sought access to employment, housing, child care, travel, and education information. A Caucasian woman wanted to find out about events going on in the neighborhood and even commented "that if the information was available online I would use it."
Communication. Communication was the most desired use for technology. Because many of the participants were from other countries, the ability to communicate with family and friends back home was very important. Field notes indicated several instances where participants used the Internet daily to access newspapers and television shows from their native countries. Of the passages coded in the field notes, 8% mentioned using technology to send e-mails with pictures as attachments to friends and family. A Latina noted that "the main use of computers during the open access hours is email. People send a lot of pictures home via e-mail, they write, and they sometimes participate in chat rooms." The ability to communicate in one's native language was also important to participants, which was demonstrated by the popularity of Web sites such as the Local Yahoo! sites (e.g., Americas, Asia, and Europe) and the Google Spanish Language site. Field notes revealed that schoolage participants were most interested in communicating with and among their friends from school and in their community. They wanted to have the opportunity to "talk openly and share feelings about everyday situations, friendships or whatever happened to be an issue." Some of the topics identified by the school-aged participants were race relations, family life, school, career aspirations, relationships, trust, and spreading rumors. An African American girl talked about a "two-faced" friend and described how "the issues between them were based upon racial preferences, trust, and boys." The teenagers then discussed possible responses and solutions to this situation.
Education. Learning accounted for almost one fourth of the passages coded in all the field notes. The data about learning can be organized into three subcategories: learning about specific concepts, tools for learning, and attitudes toward learning. Both schoolaged participants and adults thought that learning was very important. The adults looked at learning as a way to acquire and improve skills necessary for employment. Some of the specific skills cited included computer skills, English language skills, and life skills. Specific technology tools used by adults included Rosetta Stone language software, Microsoft Office programs, and Internet browsers.
School-aged participants were enthusiastic and interested in learning. An investigator characterized the students as being "enthusiastic readers . . . who enjoyed learning new skills." Another investigator recalled how an African American male "appeared so excited that each time he performed a new skill, he would yell out to his friends to come see his work . . . and he even printed out his work to show it to the center director and volunteers." In addition to their school work, students were interested in learning about possible careers, attending college, and technology. A Latino student declared that "he was going to try being a doctor first then become a president."
RESEARCH QUESTION 3
Research Question 3 asked, What essential factors of instructional technology were identified by the members of the community? Analysis of the field notes showed that residents identified several factors that were important to learning and the acquisition of knowledge through technology. Those factors included individualized instruction, creation and storage of knowledge, and learning through play and practice.
Individualized instruction. The most revealing aspect of the field notes associated with learning was the overwhelming desire of school-aged participants to have someone to work with themeither helping them with homework, reading with them, or discov-ering new ideas with them. Many of the students expressed a need to have person-to-person assistance and were upset when it was not possible. An investigator remarked, I worked with an African American boy on his math and spelling homework. He is in third grade. He refused to begin the math, pretended he couldn't do it, he tried to distract my attention. . . . Then, after trying various ways to distract me, he attempted the work and tore through it with relative ease.
School-aged participants asked for individualized instruction and assistance on topics such as science, mathematics, English, language arts, and computer/Internet skills. One investigator remarked that "one student's main problem was motivation, but he liked personto-person attention."
Technology is often viewed as a suitable means of delivering individualized instruction as evidenced by the popularity of computer-based software such as Reading and Math Blaster. Although technology is not a substitute for person-to-person interaction, it may be useful in creating instructional learning environments that are individualized and adaptable.
Knowledge creation and storage. Participants also wanted to use technology to create and store information resources such as sewing patterns, architectural designs, and digital photographs. Although many of them did not own computers, they were able to discuss how they would use them once they were obtained. When asked why he wanted access to technology, a Latino man replied, "It is to keep up with technology, those who don't keep up with the times, will be left behind. . . . I'm interested in its uses for work, email, and architecture design."
Play and practice activities. More than 10% of the total number of coded passages revealed an interest in play and practice activities. Adults mentioned practicing more than playing. The bulk of their attention focused on practicing skills such as language, computer and job skills. School-aged participants, on the other hand, focused more on playing. Much of their "play/practice" time was spent playing board and computer games. When school-aged participants played board games with their peers, it involved games such as chess, tic-tac-toe, and cards. Computer games played by students included KidPix, Bailey's Book House, Barbie.com, cartoonnetwork.com, and PBSKids.org.
DISCUSSION
In this underserved urban community, basic needs such as housing, health care, and child care were the primary focus of adult residents. Community needs such as financial assistance, education, and community cohesion were equally important but only after the primary needs were met. One implementation of technology that has the potential to transform underserved communities is the establishment of self-directed learning communities.
Key components of self-directed learning communities are access to information, the ability to communicate with others, and the ability to acquire and share knowledge. As Rowland and Volet (1996) observed, self-directed learning is fostered by communities and can lead to increased self-esteem, empowerment, optimism, and hope:
It embraces a sense of confidence in making sense of one's world and negotiating an appropriate place for oneself in it, a rejection of the oppression found in sexism, ageism, and racism and a desire for human betterment. (p. 90) The information must be tailored and relevant to communities while being accessible in one's native language. In an effort to maintain community connections, people used technology to keep in touch with friends and family in their native countries as well as here in the United States. School-age participants saw the use of communication tools as a way to interact and share with their peers.
Access to instructional technology presents the greatest potential for underserved communities to begin to improve their conditions and get their needs met. Because technology can provide rich learning environments and act as a scaffold to learner performance (Laffey, Musser, & Tupper, 1998) , children and adults in underserved communities can benefit greatly from the use of instructional technologies. Preschoolers and kindergarteners have shown increased language and verbal skills when technology was used to target early literacy, language, and math skills (Laffey, Espinosa, Moore, & Lodree, 2003) .
True access to technology requires both access to computers and the ability to use them effectively (Servon & Horrigan, 1997; Servon & Nelson, 2001) . With busy schedules and numerous responsibilities, public access to technology may not be the only answer. Home access is critical to the full integration of technology in the lives of residents in underserved communities (Bishop, Tidline, Shoemaker, & Salela, 1999) . But because informal collaborations and social exchanges are important to people learning to use technologies (Bishop et al., 1999) , community technology centers may continue to provide challenging and meaningful learning environments in underserved communities (Chow, Ellis, Mark, & Wise, 1998 ) that meet the needs of the community.
CONCLUSION
Although research finds that underserved communities are benefiting from access to technology, there is still work to be done to effectively meet community needs and/or support community programs (Ba, Culp, Green, Henriquez, & Honey, 2001) . As communities become more involved in how technology is selected and used, there is an increased chance that their specific goals, needs, and issues will be addressed. Even though technology is not the answer to all of the educational issues in underserved urban communities, it may be helpful in preventing continued isolation (Servon & Nelson, 2001) . Technology can be a way of providing people with access to information and resources needed to meet their everyday needs. In addition, because children in underserved communities are at high risk of failing to learn to read and compute, and the consequences of these failings have become greater than ever (Laffey et al., 2003) , it is important to make sure that significant efforts are made to "get it right the first time." A good start in this direction would be to begin focusing on the needs of the community rather than the implementation of the technology (Anderson & Melchior, 1995 
